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1 Introduction

In this contribution we discuss the issues for clarification regarding Rel-7 DTX-DRX operation that we have spotted in the RRC specification. The issues include:

1. UE behaviour in case DTX-DRX information is received with DTX information only,
2. UE behaviour in case DTX-DRX information is received with UL DPCCH slot format information only,
3. Handling of DTX-DRX operation in case of failed hard handover.
2 Configuration of UL DTX and DL DRX operation
The features UL DTX and DL DRX can be configured in CELL_DCH state via the IE “DTX-DRX information” (10.3.6.34a) as specified in [1]. The IE “DTX-DRX information” includes three types of information:
· DTX Information (optional)
· DRX Information (optional)
· Uplink DPCCH slot format information (mandatory) 
Further, in section 8.5.34 the actions related to DTX_DRX_STATUS variable are currently specified as follows:
If the UE receives RRC CONNECTION SETUP, ACTIVE SET UPDATE, CELL UPDATE CONFIRM, or any reconfiguration message:

1>
the UE shall determine the value for the DTX_DRX_STATUS variable. 

The variable DTX_DRX_STATUS shall be set to TRUE only when all the following conditions are met:

1>
the UE is in CELL_DCH state;

1>
both variables HS_DSCH RECEPTION and E_DCH_TRANSMISSION are set to TRUE;
1>
no DPDCH is present in uplink and F-DPCH is configured in downlink;

1>
the variable DTX_DRX_PARAMS is set;
1>
the UE has received the IE "DTX-DRX timing information".

If any of the above conditions is not met and the variable DTX_DRX_STATUS is set to TRUE, the UE shall:

1>
set the variable DTX_DRX_STATUS to FALSE;

1>
clear the variable DTX_DRX_PARAMS;

1>
stop DTX-DRX mode related activities.

NOTE:
If the uplink slot format is not changed by the received RRC message, the UE keeps using the same uplink slot format currently configured.

If variable DTX_DRX_STATUS is set to true and the serving HS-DSCH cell was changed as a result of the received message the UE shall instruct the physical layer to consider HS-SCCH orders were never received.

Whenever the variable DTX_DRX_STATUS is set to TRUE after receiving this message and the value of IE "DTX-DRX timing information" included in this message is not "Continue", the UE shall:

1>
if the variable DTX_DRX_STATUS was set to TRUE before receiving this message:

2>
re-configure the physical layer to perform discontinuous uplink DPCCH transmission and enable discontinuous downlink reception operations according to the variable DTX_DRX_PARAMS at the CFN corresponding to the frame boundary that is offset by the value of the IE "Enabling Delay" from the frame boundary where uplink transmission starts with new configuration;
2>
let the MAC layer continue with the current restriction on E-DCH transmission and monitoring of absolute and relative grant channels from the frame boundary where the uplink transmission starts with the new configuration and for the duration of the IE "Enabling Delay".

1>
else:

2>
perform discontinuous uplink DPCCH transmission and enable discontinuous downlink reception operations by configuring the physical layer according to the variable  DTX_DRX_PARAMS at the CFN corresponding to the frame boundary that is offset by the value of the IE "Enabling Delay" from the frame boundary where uplink transmission starts with new configuration.
1>
configure the MAC layer to start restricting E-DCH transmissions and monitor absolute and relative grant channels at the CFN corresponding to the frame boundary that is offset by the value of IE "Enabling Delay" from the frame boundary where uplink transmission starts with new configuration taking into account the IEs "UE DTX DRX Offset", "MAC DTX Cycle", "MAC Inactivity Threshold" and "Inactivity Threshold for UE Grant Monitoring".

Referring to the text marked in yellow we think that the current description related to DTX_DRX_STATUS variable is inconsistent for the cases wherein DTX information or UL DPCCH slot format information is received only.
3 Issues for clarifications
In the following we discuss three issues for clarification regarding Rel-7 DTX-DRX operation that we have spotted in the RRC specification and address possible solutions for decision.
1. UE behaviour in case DTX-DRX information is received with DTX information only
The IE "DTX-DRX information” contains two optional IEs, i.e. the IE "DTX Information" and the IE "DRX Information". We are considering following scenario:

· Step 1: In an Active Setp Update message UE receives the DTX-DRX information containing both IEs “DTX Information” and “DRX Information”. According to the procedure in 8.5.34 the content of both IEs will be stored in the variable DTX_DRX_PARAMS and DTX_DRX_STATUS is set to TRUE.

· Step 2: In an RRC reconfiguration message UE receives the DTX-DRX information containing ONLY the “DTX Information” and DTX-DRX timing information with value "New timing". According to the procedure in 8.5.34 the content of received “DTX Information” will be stored in the variable DTX_DRX_PARAMS. Question is whether the UE shall ERASE the previously stored “DRX Information” or not.
According to RRC, section 8.6.6.39 (“DTX-DRX information”) and HSDPA stage 2, section 11.2 in [2] the reconfiguration at step 2 is a valid configuration as DL DRX is configurable by network. Therefore, to have a consistent behaviour regarding DL DRX operation in UE and network we are proposing the following:
->Proposal 1: In case DTX-DRX information is received with DTX information only UE shall set DTX_DRX_STATUS to TRUE and erase any stored DRX Information. 
2. UE behaviour in case DTX-DRX information is received with UL DPCCH slot format information only
UL DPCCH slot format information can be either received via IE “Uplink DPCH info” (10.3.6.88) or IE “DTX-DRX information” (10.3.6.34a). Due to these options the current specification in 8.5.34 may lead to interpretation problems in case the IE “DTX-DRX information” contains only the mandatory parameter “Uplink DPCCH slot format information”. In the  scenario described below, the UE may erroneously set the variable DTX_DRX_STATUS to TRUE, although no DTX or DRX information is received:
· UE is in CELL_DCH state with DTX_DRX_STATUS set to FALSE, DTX-DRX information is received in an RRC message according to (10.3.6.34a) but containing "Uplink DPCCH slot format information" only, and DTX-DRX timing information according to (10.3.6.34b) is received with value "New timing". 

Regarding above scenario DTX_DRX_STATUS would be set to TRUE, but obviously the lower layers can’t be configured for DTX-DRX operation as the network didn't send any information. Therefore, we are proposing an update

of current description related to DTX_DRX_STATUS variable in 8.5.34 as follows:
->Proposal 2: 
· In case DTX-DRX information is received with Uplink DPCCH slot format information only UE shall not update the variable DTX_DRX_PARAMS;
· UE shall not store Uplink DPCCH slot format information in any case in the DTX_DRX_PARAMS variable as it is completely independent from the DTX-DRX feature.
The motivation of proposal 2 is to make the Uplink DPCCH slot information independent from DTX-DRX operation, as if the network would deactivate the DTX_DRX_feature, the content of the DTX_DRX_PARAMS should be erased, but then we would erase also the Uplink DPCCH slot format information, which is obviously wrong in our opionion.
3. Handling of DTX-DRX operation in case of failed hard handover
We are considering following scenario:

· UE has been triggered a hard handover to a target cell. In the current serving cell DTX-DRX operation has been configured, but before hard handover DTX-DRX operation was deactivated by an HS-SCCH order. 

· Hard handover to the target cell fails. According to the procedure as specified in 8.2.2.7 (“Physical channel failure”) UE will revert back to the configuration prior to the hard handover command and perform the physical layer synchronisation procedure A in the previous serving cell. And as DTX-DRX feature was configured in that cell, DTX-DRX feature needs to be configured again. 
Referring to above scenario we see the need for clarifying the handling of DTX-DRX operation in case UE is coming back to its former serving cell due to failed hard handover. We have identified following options:
a) UE should continue according to the latest status of the DTX-DRX feature stored before hard handover. So, in case DTX or DRX feature has been switched off by an HS-SCCH order before the handover, then the feature will remain switched off in case UE is coming back to its former serving cell. But this solution has the problem that if we lose some HS-SCCH orders during the hard handover procedure then the UE and network may still have synchronisation problems.

b) UE should continue according to the latest status of the DTX-DRX feature stored before hard handover and if the network had issued a handover command UE should ignore any  following HS-SCCH orders sent by NodeB.
c) Alternatively to option b), if the network had issued an handover command it should be stated in the specification that no more HS-SCCH network orders should be sent to the UE, until the completion of the handover procedure.
d) Having received a handover command UE should deactiviate autonomously DTX/DRX feature in the current serving cell by default and any following HS-SCCH orders sent by current serving cell will be ignored by UE. Then, if UE is coming back to its former serving cell due to failed hard handover UE considers DTX/DRX disabled and it would be up to the network to re-enable them again, e.g. after having received a Physical Channel Reconfiguration Failure or Handover from UTRAN Failure message.
e) NodeB should send HS-SCCH orders that would switch off both DTX and DRX before performing hard handover.
In our opinion the option d) would provide the safest solution from UE implementation point of view. Therefore, we are proposing the following:
->Proposal 3: To agree on option d) for the handling of DTX-DRX operation in case of failed hard handover.
4 Summary
In this contribution three issues for clarification regarding Rel-7 DTX-DRX operation have been discussed. To specify an unambiguous UE behaviour the following has been proposed:
->Proposal 1: In case DTX-DRX information is received with DTX information only UE shall set DTX_DRX_STATUS to TRUE and erase any stored DRX Information. 
->Proposal 2: 
· In case DTX-DRX information is received with Uplink DPCCH slot format information only UE shall not update the variable DTX_DRX_PARAMS;
· UE shall not store Uplink DPCCH slot format information in any case in the DTX_DRX_PARAMS variable as it is completely independent from the DTX-DRX feature.
->Proposal 3: To agree on option d) for the handling of DTX-DRX operation in case of failed hard handover.
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